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Experiences with DSS
Different ways to approach the problem

Planning examples – TVA, CRSS

Operations example – Panama Canal

State-of-the-art has shifted from only 
planning systems to include real-time 
operations too
DSSs must be adaptable and robust 
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Data Issues

Historical vs. Real-Time vs. Forecast Data

Data quality control issues

Scaling issues in space and time

Need for archiving



Modeling Issues

Availability of applicable models
Data storage requirements
Data formatting
Output requirements
Planning vs. Operations



Model Types

Planning Model
– Uses historical inputs to the system
– Attempts to simulate current conditions of the physical system
– Allows for “what if” scenarios
– Provides tools for assessment of scenarios

Operations Model
– Uses real-time or forecast inputs of precipitation and temperature
– Reproduces most recent physical system states and forecasts
– Allows for “what if” scenarios
– Provides tools for assessment of scenarios



Planning Model Example -TVA 

Watershed

Power Service Area

Outside Service Area



TVA is responsible for operation and maintenance of 49 dams

Tennessee Valley Authority

Guntersville
Main River - Multipurpose

Little Bear Creek
Tributary - Nonpower

Apalachia
Tributary - Run-of-River Power

Hiwassee
Tributary - Multipurpose



Tennessee Valley Authority
Reservoir Operations Study

1. Determine if revised reservoir system 
operating policies could create greater 
overall public value

2. Consider public input
3. Quantify trade-offs
4. Don’t increase flood risk 
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TVA Data

Use USGS streamflow data for 99-year period

6-hour time step

Required extensive data filling and 

disaggregation in time

Data stored in ASCII flat-files



TVA Modeling

RiverWaretm from U. of Colorado

Modeled 36 of the most important reservoirs

Segmentation in space and time

DMIs to control simulation runs

Calibrated to historical operations 1990-2003



TVA Modeling (cont)

Development of rule sets for current 

operations

Make modifications to rules for scenarios

Graphical products for comparison of results



Comparison of Results
Frequency Plots

Simulated Annual Elevation Frequency: 1903-2001
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Comparison of Results
Scaled Design Storms

Peak Elevations - Hypothetical Design Storms - Scaling Factor 1.50
Chattanooga, TN
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TVA System Results

Revised operating policies that provide:

Lower cost of transportation

Increased reliability of power

Increased recreational opportunities

Enhanced wildlife habitat

Improved water quality

...without increasing flood risk



Colorado River Basin
Approx. 20,000 
water rights 
managed on Prior 
Appropriation 
System

Management subject 
to interstate and 
international 
compacts

Headwater in 
Colorado

Colorado’s Decision Support System



Planning Models - View/Analyze Data

Data views

Reports

TSTool for 
analysis

StateMod/GUI 
and utilities

Share data













StateMod Planning Model

Network model
Monthly or daily time step
Demands for diversions, instream flow, 
reservoirs, wells
Operational rights used to model 
relationships between structures
Allocation based on water rights
Database utilities automate the creation of 
model files



Estimation of CU from Irrigated 
Acreage



Water Administration using CWRAT

HydroBase

E-mailed data

Web displays

Data from water commissioner
using CWRAT
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CWRAT - Calls



Administration - Water 
Information Sheets

More than
water 
balance
Analysis
potential
Simplifies
data entry
Import 
data
Graph
decisions



CDSS Web Interface

Product 
distribution
Tabular data 
query
Graphical data 
query
Data sharing
Documentation



Forecast Model Example - Panama

Riverside Technology, inc.



Panama Canal - Data

Real-time inputs of precipitation, 

streamflow, and reservoir levels 

Data collected 15-minutes to hourly

Precipitation forecasts for next 12 to 24 

hours



Panama Canal - Modeling

NWS River Forecast System 
– Sacramento Soil Moisture Accounting Model
– Joint Reservoir Operations Model

1-hour time step - areal averaged 
precipitation

User can modify inputs in real-time



Short-term Forecasting - Flow



Short-term Forecasting –
Reservoir Operations

 

Simulated
Inflow

Observed
releases

Forecast
Releases
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Long-Term Forecasting - ESP



Long-Term Forecasting - ESP

Probability Histogram



Long-Term Forecasting - ESP

Exceedance Probability



ESP Issues

Historical climate may not be representative of 
future events

Short-term climate forecast skill is improving and 

should be accounted for

Verification



Private Data Sources
Earth Satellite Corporation Utility Forecasts



Inflows to the Dalles Dam
Standard ESP Forecasts
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Inflows to the Dalles Dam
ESP Conditioned on CPC Climate Forecasts
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Inflows to the Dalles Dam
ESP Conditioned on EarthSat Climate Forecasts
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Had Enough?

www.riverside.com


